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Table I. (contd) , page 2

System Inert k/k D AT Remarks or Conclusions Ref
CHJNZCH.’ products  Ap=2400;Ak/k_=4.5, ——— products sustain kunl‘ 34
dsrelavang efficiency equals parent
Cl'l:‘NZCI'l3 "2 ~ 0.2 2-14 e sp increases from 0.06 to 36
0.19 with dilution; contrary
to expectation from later
theory.
Czll6 ~ 0.2 0.4-2 — sp varied randomly with D
from 0.55-1.2
° o
CB3N2CRJ He Ak/k_ = 3 5,10 290, 310 Bp ~ 0.12 independent of T 46
o o 4
CllsllzCll; Dz — 290, 310 Bp = 0.66, indep. of T 47
N et st g = 0.19
2 P
co o—— 5,10 e 'p = 0.12
coz w— o sv = 0.20
CH, Snges Fpme—e !p = 0.23
B20 e—— 3 it sp - 0.41
1-C4H, N 1-C,H, products -_ — products sustain k . i 1
effic. equals parent
e — —_— : 11
Cll;NZNRCEJ products products sustain kuni'
effic. equals parent
Table 1. (contd), page 3
System Inert k/k D AT Remarks or Conclusions Ref
ethylene llz —— b -~ low efficiency 32
oxide |
ﬂe,Ne,At.CO.COz.
" it el St negative effect on rate
Cdb.Czﬂb. Csll.. \ —
1-C B0 3
1 ~ 0
C,H,NH,  He L 8 24
B, 0.25-2,1rrelevant g~0
'2 0.25-2,irrelevant g~0
dimethyl H, k/k_v1 2-6 B~0 41
maleate N, k/k v 1 3-6 A g~0
C,B. k/k "1 4 il g~ 0.1
cyclopropane ll2 k/k_~1 1.6 no significant effect 114
L
C,H, k/k v 1 ~1 —
"
C,I!6 k/k_~0.8 1
nzo llz e g8~0 iv
N0 N, k" not known;  2.4-13 ,{rrelevant __ B values not calculated. 48,49
A A 3 From the data .p ~ 0.45
Peot
o2 Peot constant 7-34 ,irrelevant __ lp ~ 0.36
(:02 Peot constant 1-24,ir- temperature depen- l' ~ 1,25

relevant dence measured. E
not calculated.




System

N, O

Nzos

System

2’3

NO,C1

F,0

Table I.

(contd), page &

Inert k/k D AT
e 0.74 and 10, each
He 4p=29; Lk=13, constant over 670°
maximum range
pressure range
3.4-12 640°
0.7-7 625°
Ar 4,10 670°
6.2, 7 625°
%
Ne Ap ¥ 4,irrelevant 2 variable
Ar Ap v 4,irrelevant 2
Kr Ap ~ 4,irrelevant 2
Xe &p v 4,irrelevant 2
Hg Ap ~ 6; ALk~N3 10 465-670
H20 p fixed 5.5
pl‘oductl.llz*()2 ok~ S 938,955°K
Ar Py o=25 2,4 e
2
N, 2 —
co, 2 ey
Nz Ap=2800; Ak=0 15
Ar i J— —_—
Table I. (contd), page S
Inert k/k D ot
H, Peop SORSE 0.05-2 e
Co,8r,,Cl, 2-4 —
decomp products, S Fal -5
H02 + Cl2
H, 8P g V12 2 P
N, 2 -
co 2 il
02 2,5.5% =5
Cl2 0.5-4 ,irrelevant
co, 4 =
NO, 0.6-4 ,irrelevant _
He i w——— —
N, iy ik e,
(:02 o S i
He Rk Variable; between 250°-270°
0.1-7
Ar
by
%
2
s1¥,

Remarks or Conclusions

g = 1.0; nominally, one of
most complete studies,

but no derivative results

0.21

0.44

= 0.24
= 0.15

= 0.18

E.(Hg) less than E, (lzo)
but catalysis proposed.

B
P
E

- 1.62

= 57,500 but too inaccurate
for any conclusion

declines from lower to
higher press where 8 ~ 0

same as Ar

chonltant with press. region

8
P

8
P

%

(NZO)>Bp (C02)>BP (N2)>!p (Ar)
-0

=0

Remarks or Conclusions

Ref

49,50

51

39

vi

vii

Ref

g = 0 for all

same efficiency as substrate

A
Y 9 v v v 9 9

~ 0.22
~ 0.22
~ 0.29
~ 0.28
~ 0.27
~ 0.28
~ 0.42

lp (He)<lp (H2)<B’(C02)

=0.6
lpO

=0.43
!P

1 gases in this
study gave same
temperature coeff
as parent

8_=0.96

v v 9 O

=0.96
=0.99
«0.87

57

38

52

53




Table I. (contd), page 6

System Inert k/k D AT Remarks or Conclusions Ref
1% Dacomp. prode ] b A s same effic. as parent 3

Fz +* Oz

He e 22,45 = BP-O.ll 7

Ar R ¢ L BP-O.ZS Scatter in data;

Nz Aptot-J's 7.5-150 BP-O.IS no evidence for

5.5-10 e BP-0.28 variation of 8
8 =0.22 with k or D.
2 e s S P
co. 4-17 8 _=0.30

a) B_ 1s recorded since it 1s an objective magnitude, whereas £
cross-sections. ¢

b) & always signifies a multiplication factor, in this table.
References:
1) H. C. Ramsperger, J. Am. Chem. Soc., 50, 714 (1928)

11) H. C. Ramsperger and J. A. Leermakers, ibid, 53, 206 (1931)

-

depends on particular choices of collision

i11) E. S. Corner and R. N. Pease, J. Am. Chem. Soc., 67, 2067 (1945)

iv) C. N. Hinshelwcod, Proc. Roy. Soc., Al06, 292 (1924)
v) R. M. Lewis and C. N. Hinshelwood, ibid, A168, 441 (1938)

vi) J. K. Hunt and F. Daniels, J. Am. Chem. Soc., 47, 1602 (192
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Table IX. Measured and Theoretical Values of Collisional Efficiency for He at Various k/k_, (2u45°)

8,(=
k/k 0 0.005 0.01 0.05 0.10 0.50 - 0.978 1.6 By.00s'B0.775 Bo’B1.0
Exptl  (0.203)®  0.199 0.19% 0.170 0.15¢ 0.112  0.096 2.08
EXP® 0.198 0.196 0.195 0.178 0.168 0.1%1 0.133 0.128 1.47 1.55
sud 0.200 0.196 0.190 0.163 0.149 0.108 0.092 0.084 2.13 2.38

a) Data of ref. 140

b) Extrapolated value

¢) <4E> = 400 em™Y; E' = 0.90.
d) <AE> = 350 em~Y; E' = 0.80.
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-
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Table X. Inert Gas Effects in Chemical Activation Systems
- b g (w)
System Inert Gas T(°K) Method™ 70 ° ~ <AE> 1, Preferred Model
(kcal mole™ )

1. butyl-2(H+¢cis-butene) cis-butene 298 SC,LP 1.0 > 8,5 SL

2. butyl-2(H+cis-butene) He 195 sC,LP 0.55 2.1 EXP
Ne - -
Ar 0.58 2.1 EXP
Kr 0.59 2.0 EXP

cis-butene 300 8 U > 9 SL

He 0.35 1.6 EXP
Ne 0.40 1.9 EXP
Ar 0.41 2.6 EXP
Kr 0.46 2.3 EXP
He 373 0.28 1.5 EXP
Ne 0.30 et EXP
Ar 0.30 2.0 EXP
Kr 0.34 2.3 EXP

3. butyl-2(H+cis-butene) H2 195 SC,LP 0.48 1.3 EXP
D2 0.48 1 EXP
N2 0.67 YA SL
H2 300 0.30 9 S EXP
DZ 0.35 Xa 3 EXP
N2 0.54 2T SL
CO2 0.83 4 SL,EXP

a) Dilution usually close to infinite

Ref

7a

7b

b) SC, single channel; MP, multiple channel:; LP, low pressure; HP, high pressure; AP, all pressure;

Rec, recombination stabilization.

Table X. (continued)

System Inert Gas

3. (continued) CH,

CD3F
CH301

SFg

Hy
D,

N,

4. butyl-2(H+trans-butene) He
(H+butene-1) He

o ;
5. cyclopropane(czﬂu* CHz) CZHM

dimethyl cyclopfopane

(cis-butene+ CHZ) cis-butene
6. C2H203(trans-C2H2D20H) He
D?
CzHJbz(trans-C2H2D70H) H7

afw
T(°K) Method S0 <8E>  _
(kcal mole )

0.73 3
0.75 -
0.82 > 7
1.00 > 9

373 0.21 1.0
0.27 1.2
0.34 2.0

300 SC,HP 0.35 1.25

300 0.36 1.8

298 SC,LP -- s 10°

598 210

723 > 9

(-]

298 > 32

583 » 12

673 3 10

195 SC,HP 0.37

300 0.26

195 0.52

300 0.38

300 0.9

¢) quoted upper limit higher than value cited here.

Preferred Model Ref

SL,EXP

SL
SL

EXP
EXP
SL

EXP
EXP

SL
SL
SL

SL
SL
sL

12




Table X. (continued) -3-

System Inert Gas T(°K) Method 8qi2 <AE> 1 Preferred Model Pef
T (kcal mole” ")
7. cyclopropane (C,H,+ CH,) C,H, 298 sc,Lp >10 SL 187
423 12 SL
598 10 SL
123 i -
He 298 A4 EXP
Ar 6 EXP
N2 6 EXP
8. hexyl-3(trans-hexene-3+H) H2 300 MC,AP 1.2 SL,EXP 180
OF; > 4.6 SL,EXP
9. butyl-2(cis-butene+H) H, 300 SC,HP 0.21 1.3 SL 184
N, 0.48 2.3 SL
CH, 0.81 4.3 SL
CF 1.0 > 8.6 SL
pentyl-2(pentene-1+H) H2 300 SC,HP 0.22 approximately same
as butyl-2 but <AE>
N, 0.53 a little larger
CHu 0.81
CF 1.0
hexyl-2(hexene-1+H) H 300 SC,HP 0.22 approximately same
2 as pentyl-2
N2 0.57 but <AE> a little larger
CH, 0.83
CF, 1.0
octyl-2(octene-1+H) H, 300 Sc,HP 0.27 approximately same
as for hexyl-2
N2 0.53
CH, 0.70
CF, 1.0
-l -
Table X. (continued)
system Inert Gas T(°K) Method 80(.) <AE> oF Preferred Model Ref
(kcal mole )
10. 3,3-dimethyl hexyl-2 H2 300 MC,AP - 1.4 or 1.1 EXP or SO 181
(3,3-dimethyl hexene-1+H) CF, 4.6 SL
3-methyl hexyl-2 H 1.4 or 1.1 EXP or SL
2
(3-methyl hexene-1+H) CF, 4.6 SL
11. 1,2 dimethyl cyclopropane cis-butene 300 SC,LP 11.4 SL i
(cis-butene’lcﬂz) co 4.6 EXP
12. pentyl-2(pentene-1+H) H, 298 SC,LP 0.2 1.4 EXP iid
0.19 .15 EXP;SL
CH, 0.58 2.6 SL
0.67 3.1 SL
CF, 0.85 4.6 SL
13. 2,4-dimethyl pentyl-2 H, 298 SC,LP 1.8 EXP 183
(/,4-dimethyl pentene-1+H) D, 2.2 EXP
CF, 4.6 SL
. "H‘712(CH2CI‘CH2C1) Ar 300 SC,LP 6 SL only used iii
Nz 6 SL only used
CH,C1 10 SL
CH,C1, 10 SL
CF, 10 SL
5 N;CX'CH7C1) co 300 SC,LP 6 SL only used iv
cyclo-C, Fq 13 SL
", FeCH,F) CH,C1F 300 SC,LP 11 SL v
475 11 sL

¥ /5 a summary of all work by different techniques on alkyl radical
H._and CF,.
. “
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Table X. (continued)

System Inert Gas T(°K) Method By(=) <AE> . Preferred Model
(kcal mole %)
27« C2HQCIZ(CHZCI0CH2C1) He 300 SC,LP 1.4 EXP
| Ne 2.9 EXP
co u SL
CH3C1 6 SL
18. CzD“Clz(CH02Cl*CHD2C1) He 300 sC,LP 1.4 EXP
Ne 2.9 EXP
co 4 SL
CD3C1 6 SL
18. C2HuC12(CH2C1*CH2C1) Ar 300 sC,LP 4.0 EXP
Kr 4.0 EXP
Xe §.0 SL
N, 4.0 SL
SFg 7.0 SL
CF, L
C“F8 12 SL
20. CHBCFa(CHa*CH3) C,Fg 300 SC,LP 7 SL
CF3N2CH3 7 SL
cyclo-C Fg 7 SL
n=CcF,, 10 SL
E:CBPIS 10 SL
o
B EXP
21. CHBCF3(CH30CF3) Hy 196 SC,L
N2 EXP
COz EXP
Table X. (continued) 5
System Inert Gas T(°K) Method Po‘®) <AE> | Preferred Model
(kcal mole 7)
21. (continued) SF6 7.0 SL
CZPG 6.0 SL
He 300 1.0 EXP
Ne 1.0 EXP
Ar 0.8 EXP
Kr 0.8 EXP
Xe 1.0 EXP
H, 1.5 EXP
D, 1.0 EXP
N, 1.5 EXP
co, 2.0 EXP
CHu 3.0 EXP
CH3C1 4.0 EXP
CF, 5.0 SL
SF5 6.0 SL
C,Fg 6.0 SL
CHJCOCH 8.0 SL
CF3COCF3 8.0 SL
22. CZHSF(CHBOCH2F) CH, 303 SC,HP 2.5 SL only used
CHJF 313 5
CH2C0 313 5
e
N2 315 1
N, 363 1.78
, N, 433 2
' N, 508 u
Ny 557 5

e. Temperature dependence of <AE> for Nz believ~]3 suspect.

' - -—

“-ﬁ_——-—

vi

189

Ref

viii
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Table X. (continued)
System

23, C2H5F(CH30CH2F)

24. C,H,F

2Hy (ZCH3F)

2

25. CH3CF3(CH3*CF3)

26. N02(O4N0)

Inert Gas

T(°K) Method S0=

f) Values relative to N2 as basis

Table X. (continued)

System

26. (continued)

27. N03(0*N02)

(kcal mole )

<AE>

Preferred Model

He 300 SC,LP 0.8 EXP
N2 3 SL
CO2 3 SL
SFg 7 SL
He 300 SC,LP 1 EXP
N2 3 SL
o, 3 SL
SF6 7 SL
C2F6 307 SC,LP 4.0 SL only
CZFSH 6.3
CF3CFH2 4.0
(CF2H)2 8.2
CFBCH3 4.0
CF,HCFH, 4.0
CF2HCH3 4.0
CYHZCHa 4.0
He 295  Rec,LP 0.33f
Ne 0.s3
Ar 0.64
co 0.61
N2 (~0.50)
C02 0.83
e
Inert Gas T(°K) Method BO(.) <4E> _, Preferred Model
(kcal mole
CH,, 0.72
CH6 0.58
e -C4Hg 0.67
C3Fa 1.07
SFG 0.83
neo-CSH12 0.68
2,2-dimethyl butane 0.68
iso-propyl bromide 0.84
He 295 Rec 0.23%f
Ne 0.31
Ar 0.33
co 0.47
N, (0.24)
COz 0.63
CH, 0.62
C,Hg 0.64
C3Ha 0.54
£~C3H° 0.76
CF, 1.05
czra 1.02
C3F. 1.70
SF6 0.86
neo-CSH‘? 0,89

Fef

Ref

190
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Table X. (continued)

(kcal mole”

System Inert Gas  T(°K) Method ‘0¢%’
27. (continued) 2,2-dimethyl butane 0.93
trimethyl butane 1.43
iso-propyl bromide 0.68
28. INO(I+NO) He 330 Rec 0.19
Ne 0.4y
Ar 0.45
Kr 0.52
Xe 0.49
H2 0.18
N2 0.65
co 0.50
CH, 0.59
29. INOZ(IONOY) He 330 0.22
Ne 0.42
Ar 0.42
Kr 0.42
Xe 0.49
H, 0.18
D2 0.20
N2 0.47
co 0.49
e 02 0.56
. N2° 0.63
o, 0.63
CH, 0.45
CZHM 0.58
P ) .
Table X. (continued)
o B, (=)
System Inert Gas T(°K) Method 0
29. (continued) SF6 0.58
C,Fg 0.58
30. methyl cyclopropane(C3H8¢1CH2) C3H6 291 sC --

31. methyl cyclobutane(g-C Hg+ CHy)e-C,Hy 298  SC,LP

32. C2H5(H0C2Hu) He 298 Rec,LP 0.28
Ne 0.39
Ar 0.39
Kr 0.35
H, 0.1
N, 0.28
E SPG (1.00)
h
33, CIPS(CIF“*F) He 303 SC,HP 0.18
N2 0.22
Pz (1.0)
CIF5 0.4

35.(a) spiropentane(methylene~ CH,-c-C,He 3008 sc,Lp
cyclopropane + lCM?)

| g) Not specified; approximately room temperature
h) Efficiency on a pressure basis

<AE> Preferred Model

1) e

<4E> -}
(kcal mole™ )

Preferred Model

SL only

SL only

SL only

Ref

xi

xi

xii
xiii

xiv

xv

xvi
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Table X. (continued)

B, (=)
System Inert Gas T(°K) Method 0 <AE> Preferred Model Ref
(keal mole 1) R
34. (a) g-CuH7T(E-C“H80T.) Ne ~ 3008 SC,HP  0.32 SL only used 19%a
CF, 1.05
c-C, Hq (1.00)
(b) g-CuH7T(c—C“H8#T*) He ~ 300 SC,HP 0.1y 194b
Ne 0.23
Ar 0.24
Kr 0.31
Xe 0.39
N2 0.40
w1
Table X. (continued)
System Inert Gas T(°K) Method 8g(=) SAE> ) Preferred Model Ref
% ¢ (kcal mole™ ™)
35. C,Hg (CZHM OczHu) Ne ~ 3008  MC ¢ 0.7 SL only used 196a
Czﬂu £ &0
+ + - 4
36. CuHuF“(C2P2H20C2F2H2) He 300 Rec,LP 0.14 197
Ne 0.19
Ar 0.39
Kr 0.45
i Xe .48
N2 .40
co 42
CF2CH2 (1.00)
37. €y, H), (CLHI+C.H.) He 300 Rec,LP 0.033} 197
R e il il ’ g
Ne 0.0
Ar 0.058
Kr 0.09
Xe 0.13
CSHG (1.00)
38. C H'(C HisC, H ) H 373 K % 191 198
] T . A :
Ne 0.21
Ar 0.24
Kr 0.19
H2 0.17

i) Relative values based on parent molecule set at unity.
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(continued)

Table X.

System

0.22
0.33
0.33

(continued)

38.

™M N~ ®©
@ W v v
00-00
N N T >
oo %A
O ®w o o

0.76
0.57
0.71
0.83
(1.00)

CH3F

1.02
0.98

T W W

v)

xv)

xvi)
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